Abnormality of the hepatocyte growth factor/MET pathway in pulmonary adenocarcinogenesis.
Signaling mediated by hepatocyte growth factor (HGF)/MET promotes multiple biological activities, including cell proliferation, motility, invasion, angiogenesis, and morphogenesis. Overexpression of HGF and MET and an increase of the MET gene copy number have recently been found in various cancers that had a poor outcome. Here we investigated the copy number of the MET gene and expression of MET and HGF in small pulmonary adenocarcinomas. Tumor tissues were obtained from 106 pulmonary small adenocarcinomas 2 cm or less in diameter. MET gene copy number, and the expression of MET and HGF, were analyzed using fluorescence in situ hybridization (FISH) and immunohistochemistry, respectively. MET FISH-positive signals were observed in 11 (10.4%) of 106 cases. One case (0.9%) showed gene amplification and 10 (9.4%) exhibited high polysomy. High immunoreactivity for MET and HGF in tumor cells was found in 30 (28.3%) and 19 cases (17.9%), respectively. HGF was also expressed in stromal cells in 32 cases (30.2%). No cases of non-invasive adenocarcinoma (adenocarcinoma in situ, localized bronchioloalveolar carcinoma) showed MET FISH-positive signals or high expression of HGF in the tumor cells. Expression of both MET and stromal HGF was stronger in invasive than in non-invasive adenocarcinoma. MET FISH-positive signals and high immunoreactivity for MET and HGF in tumor cells were associated with factors indicative of poor prognosis such as pleural invasion, vascular invasion, lymphatic permeation, lymph node metastasis, and nuclear grading. Univariate and multivariate analyses that included these factors showed that all statuses except for MET and HGF immunoreactivity were significantly associated with an increased risk of death. However, multivariate analysis revealed no independent factors related to poor prognosis. Our results suggest that abnormality of the HGF/MET pathway occurs during the course of progression from non-invasive to invasive pulmonary adenocarcinoma. An increased MET gene copy number is indicative of a poor outcome in patients with small pulmonary adenocarcinomas.